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Introduction

Enterprise Information Systems (EIS) most often use heterogeneous solutions to run their business. Their toolsets might include such disparate solutions as Oracle E-Business Suite, for financial and order management; Siebel, for customer relationship management (CRM); SAP, for inventory management; and PeopleSoft, for Human Resources. When an EIS is built using these different solutions, each of the applications has data overlap with the others. For example, customer data is common to both order management and CRM.

There are many historical reasons why the systems are different – enterprises use legacy systems; mergers cause two business systems to coexist for a certain period. For these and many others reasons, businesses have information stored in different systems, formatted and accessible in different ways.

For end users, this system topology decreases productivity. Users must first know the purpose and operation of each of the different applications. They must remember multiple logins, one for each application. They must become conversant with different platforms. For example, the work environment may include client-server applications that use a Windows user interface, Web-based applications, or even character mode applications that are executed in an emulator window. These are just a few of the obstacles end users must face during a day’s work on a heterogeneous EIS. 

The challenge for every enterprise is to eliminate these obstacles to improve productivity and stay competitive. The ideal solution includes a seamlessly integrated platform, with one-stop authentication, uniform access to applications, and efficient content management.

As the de facto gateway to information access and management, enterprise portals are the best place to integrate enterprise applications and provide a productive and complete environment to users.

By offering a single entry point to the EIS, enterprise portals provide access to all the applications from one place. By integrating enterprise applications into the portal, all users experience consistent, uniform access to information. Users need not know nor care about where the information comes from. The information is “pushed” to users through a single tool, the browser.

Single sign-on (SSO) is one of the core services provided by an enterprise portal. With SSO, users log in once to access multiple applications. This functionality is particularly important in three contexts:

· The integration of enterprise applications into the portal

· The retrieval of personalized data from the application using the end user profile

· The authorization of end users to directly launch applications from the portal as needed

Portal makes information use easy by providing transparent and personalized information access that is independent of the back-end application that really hosts the data. Enterprise Portals are designed to be intuitive – users are able to find and manipulate information by themselves, without any training. The integration of enterprise applications into the portal leverages this.

The role of the portal designer is to organize content in a way that provides relevant views for each business need and offers interactivity to the end user. For example, when a manager connects to the portal, the home page may contain his personal content, such as his portfolio and mail. It may also contain notification of team expense reports that await his approval.  The portlet that contains these notifications automatically guides the manager through viewing and accepting or rejecting the different expenses.

It is also possible to use a portal page and integrated data to present information in a way that helps users drive their businesses. For example, a single portal page can display the inventory quantity of an item from SAP and statistics about how the customers order it from Oracle E-Business Suite. These two pieces of information can help marketing change the pricing to bump the sale of the item. Portal enables users to aggregate the data from different systems and transform it into business intelligence.

The integration of enterprise applications into the portal opens information to a broader audience and makes it more intelligible by providing a personalized and contextual view of the full breadth of your business information. Portal becomes a key factor in the productivity of all the employees – from decision makers to fulfillment.

This paper describes different ways you can integrate enterprise applications into OracleAS Portal. It covers such solutions as using pre-built portlets and portal pages like those provided by Oracle E-Business Suite; using Oracle Portal Integration Solutions “SAP portlets”; or creating new portlets using declarative or development approaches.

Access Enterprise Applications Using pre-built portlets

One way to integrate enterprise applications into Oracle Portal is to use Portal in conjunction with the Oracle Single Sign-On Server (SSO) and pre-built portlets from other sources.

Oracle E-Business Suite Integration

Oracle E-Business Suite is a typical example of integration of an enterprise application into a portal.  Integration is achieved through the implementation of SSO. SSO is used to access both the portal and the E-Business Suite. Once SSO is implemented, users log in to the portal and access Oracle E-Business Suite modules from the portal, without the need for additional logins.

Oracle E-Business Suite provides more than 350 portlets and pre-built portal pages to create personalized end user portals in response to a variety of user responsibilities. Its portlets can be classified under three categories:

· Daily Business Intelligence Portlets (DBI)

· Oracle Balance Scorecard

· End User & Application System Administrator Portlets 

Daily Business Intelligence

Daily Business Intelligence (DBI) is a comprehensive management information capability. It enables senior managers and executives to get an accurate and integrated daily summary of their business. DBI is based on pre-defined Oracle Portal pages. These pages contain portlets that present relevant and timely information in the form of Key Performance Indicators, Summary, and Drill Down reports. Unlike other Business Intelligence (BI) and Corporate Performance Management (CPM) tools, DBI leverages Oracle platform technologies, such as materialized views, to directly represent information summaries. Because of tight integration from database to applications, there is no need for data reconciliation before these summaries are published into the portal.

The DBI portlets leverage Oracle Portal features for customization, caching, and parameter-based communication between pages to create drill down.
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Figure 1: Daily Business Intelligence Page

Oracle Balance Scorecard

Performance management, key performance indicators (KPI), and alignment of strategic initiatives are important parts of managing enterprises globally. Oracle Balanced Scorecard (BSC) allows complete flexibility in the look and feel of the strategy map user interface, offers the choice of default views, and allows extensions with linking of content, intelligence reports, and other scorecards to make an easy-to-navigate yet rich user interface for distinct user communities.  Additionally, Business Intelligence reports can be launched within BSC for access to transactional details from selected scorecards and selected KPIs within scorecards. Oracle Balanced Scorecard delivers enterprise-wide or focused performance metrics for any sized company or institution.
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Figure 2: Oracle BSC Map Portlet 

End User & Applications System Administrators portlets

Oracle E-Business Suite Release 11i is a complete enterprise resource planning solution that enables an enterprise to do business better. Release 11i contains many different modules targeted for use by different functions in the enterprise. Oracle Portal provides a personalized view of Release 11i, including portlets that allow users to navigate Applications menus and functions based on their privileges, and add customized bookmarks to jump to specific Applications modules directly.

Giving a personalized view of Release 11i is one part of the solution to improve end-user productivity. It is also important to assist the user in directly interacting with business processes from the portal page. For example, the Work List portlet provides a list view of different workflows. From this view, users can drill down to a detailed view of the process and directly interact with the workflow to approve, reject, or reassign a task.

Integrate SAP R/3

Oracle Portal also provides a set of portlets to integrate SAP R/3. The current version of the SAP Portlets Provider contains portlets from different areas:
· Human Resources portlets assist users with searching for employee details, payroll, and attendance.

· Sales portlets assist users with consulting and checking the status of customer orders.

· Inventory Management portlets assist users with mining material inventory for useful data, such as the location of material or its counted value.

· Exchange Rate portlets, from the basis technology SAP component, assist users with consulting different exchange rates for specific currency and time periods.

· Oracle SAP Provider also contains a generic portlet that assists users with displaying SAP Application information in a portlet by entering any SAP BAPI (Business Application Programming Interface) and corresponding Table/Columns to be rendered.

The SAP Provider and all its related portlets are integrated with the Oracle SSO. SSO provides each user with a personalized connection to the SAP system. For each portlet, the page designer has the capability to select the column and corresponding label that will display on the page.
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Figure 3: Sales Orders List portlet

The SAP Portlets use a Java-based SAP-proprietary technology, SAP Java Connector (JCo), to connect the portlet provider to the SAP system. SAP JCo is available from SAP. If you will use it, it must be installed on the Web Provider application server.

The Oracle SAP Web Provider is downloadable from Oracle Portal Studio (http://portalstudio.oracle.com). You’ll find it under the Developer Services/Integration Solutions section. The provider is also available under an open source license that permits portlet developers to modify or reuse the source to build new portlets. For more information, see “Create new portlets to integrate Enterprise Applications,” later in this paper.

Integrate with Oracle Portal Partners

Oracle Portal Partners was organized to share information, solutions, and portlets for use in OracleAS Portal. Some of the portlets offered through partners specialize in enterprise application integration. You can search the portlet catalog from the Portal Center Web site (http://portalcenter.oracle.com). 
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Figure 4: A Siebel portlet from Picom
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Figure 5: PeopleSoft HR portlet from Diversified Computer Consultants

In addition to pre-built portlets, Oracle Portal Partners provide technology solutions. One example of this is a connector for different systems that IT departments can use during portlet development (for more information, see “Create new portlets to integrate Enterprise Applications,” below). 

Create new portlets to integrate Enterprise Applications

Integration that is based on pre-built portlets is not necessarily sufficient to respond to all user requirements. Portal users may need to access systems that do not have any portlets, or users may want an unsupported view. OracleAS Portal provides different ways to build portlets. For the novice business developer or any developer who wants a rapid way to create a portlet, Portal provides declarative tools, such as OmniPortlet and Web Clipping. For more experienced developers, Portal provides the Oracle Portal Development Kit (PDK) Java.

PDK Java and the tools for declarative portlet development are J2EE compliant. This means these portlets can leverage the different services provided by the platform. A challenge for portlet developers is defining connectivity between the portal and third-party applications. The J2EE platform offers various solutions to access external systems. These include:

· J2EE Connector Architecture

· Web Services

· XML

· Java Database Connectivity

· Proprietary Java APIs

J2EE Connector Architecture

J2EE Connector Architecture (J2CA or JCA) enables J2EE components to interact with enterprise information systems (EISs). J2CA is part of the Java Community Process, identified within that process as JSR-16 (http://jcp.org/en/jsr/detail?id=16).  J2EE Connector architecture simplifies the integration of diverse EISs. Each EIS requires just one implementation of the J2EE Connector architecture. Because implementations must adhere to the J2EE Connector Specification, they are portable across all compliant J2EE servers.

Two components of the J2CA specification for portal integration are most important:

· Resource adaptor

· Common Client Interface (CCI)

A resource adaptor implements the J2EE Connector Architecture for a specific system (for example Resource Adaptor for Oracle Applications). The J2EE application, a portlet in our case, communicates with the EIS through the Resource Adaptor.
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Figure 6: Using a J2CA resource adaptor with Portlets

Many different vendors provide J2CA Adaptors for connecting J2EE to third-party applications. OracleAS Integration provides a set of J2CA adaptors to connect Oracle Application Server to any third-party system, such as SAP, PeopleSoft, Siebel, JD-Edward, or even legacy systems (CICS). 

The Common Client Interface (CCI) defines a set of Java interfaces and classes that allow a client to perform data access operations. The CCI interface contains classes to create a Connection object. To manipulate the data of the system, that is to fetch or modify data, the specification defines an Interaction interface. Interactions read data from the system using a particular type of Record instance. 

You can find more information on the Sun J2EE Web site (http://j2ee.com/j2ee/connector/).

Web Services

Web Services provide another way to exchange data or invoke business logic between different systems. The architecture of Web Services is based on Simple Object Access Protocol (SOAP) and XML. Web Services are operating system-, language-, and protocol-agnostic. This enables their use in the integration of enterprise applications into a portal. Enterprise Application vendors, such as Oracle, SAP, and PeopleSoft, provide or will provide a Web Service interface to access their systems. Internet Service Vendors that cater to the Enterprise Application Integration market are extending their solutions to include Web Services as a way to access enterprise applications.
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Figure 7: Using a Web Service to access EIS

XML

XML is increasingly used as a method for exchanging data over an intranet or even the Internet. You can also use XML to integrate data from an enterprise application into a portal. 

Java Database Connectivity
Java Database Connectivity (JDBC) provides a way to connect Java applications to any database using the appropriate driver. This could be a strong contender for integrating enterprise applications into Portal since most of the applications already store their information in a relational database.

Proprietary Java APIs

Enterprise application vendors provide programmatic access to their systems through proprietary Java APIs. These APIs can be used in any J2EE application to call the different systems. This is the approach Oracle has selected to create the SAP Portlets. These portlet are using SAP JCo to connect to a SAP system. 
In some cases, data to be published in the portal must first be transformed or merged with other content. Enterprise Application Integration solutions, such as OracleAS Integration, provide tools to do this. It is generally possible to retrieve data from the EAI using the same technologies we have just described. Portlets can call the EIS directly or pass through an EAI to retrieve the data.
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Figure 8: Integrate Enterprise Applications within OracleAS Portal

Declarative Integration using Web Clipping Portlets & OmniPortlet

The OmniPortlet and Web Clipping portlets shift the customization and integration of portal development from information technology (IT) departments to end-users, empowering non-technical users to connect to or reuse enterprise application data through self-service interfaces.  

Leverage existing applications using Web Clipping 

Since many enterprise applications are now Web based, the information users need is often already accessible from the browser. The challenge is to leverage the existing application by exposing it as a portlet within your portal.

The Web Clipping portlet offers an easy, intuitive way to capture content from existing Web applications and present it as a portlet. The page designer and the end user can create new portlets based on “clippings”from their browsers, without any help from their IT department. “Clippings” are pieces of existing Web content that can be re-purposed in other Web pages, particularly portals. The Web Clipping portlet is packaged in the Portlet Builder application, which is downloadable for free from Portal Studio (http://portalstudio.oracle.com/portaltools). 

Page designers use Web Clipping Studio to edit the portlet. The studio assists with navigating to a Web page, dividing the page into “clipped” sections, and choosing the appropriate section for presentation in the portal. Behind the scenes, the studio records all the URLs in a secured repository and “replays” the navigation portlet when the portlet is showed on the portal page.

The basic flow of using the Web Clipping portlet to capture a page is showed in the next figure:
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Figure 9: Web Clipping Portlet flow

Publish Application Data Using OmniPortlet

OmniPortlet is another declarative tool for building portlets. Page designers can use OmniPortlet to build portlets from any data source and publish the data into various layouts. An OmniPortlet can be based on almost any kind of data source. This includes J2CA, Web Services, XML, database (JDBC), spreadsheet (CSV), or existing Web applications. To retrieve personalized data, the page designer can define the parameters for each type of data source to filter the result of a query and the credential information that is used to access secured data. Out-of-the-box, OmniPortlet provides the most common layouts for portlets: tabular, chart, news, bullet, and form. The following picture illustrates an OracleAS Portal page with different OmniPortlet layouts:
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Figure 10: OmniPortlets on a Portal Page

The OmniPortlet wizard guides users through: 

1. Selecting the type of data

2. Configuring the data source

3. Setting filters and sort criteria (optional)

4. Configuring the view and selecting the type of layout

5. Configuring the layout
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Figure 11: OmniPortlet wizard: Select the data source.

For each data source, the OmniPortlet wizard assists the user with entering specific configuration information. One of the most important capabilities of a portal is the retrieval and display of personalized content. OmniPortlet leverages end user connection information to retrieve personalized and secured data. OmniPortlet data sources are pre-configured to use portal page parameters. This enables page designers to render contextual data from any data source.

J2EE Connector Architecture (j2CA)

Due to current limitations of the J2CA 1.0 standard, it is not possible to provide a declarative user experience for specification of the J2CA data for the portlet. J2CA does not currently support object introspection (querying of a data source to determine the object available). This feature will be available as part of a revision of the standard in the very near future. When this happens, the OmniPortlet J2CA data source will be exposed in the user interface. 

It is nonetheless possible now to consume data from a J2CA connection using OmniPortlet by defining the data source information in the portlet definition file (held in the provider.xml file).

Web Services

The OmniPortlet Web Service data source makes it possible for users to build portlets from a Web Service Description Language (WSDL) URL that describes the Web Service. The data source inspects the WSDL and provides an interface for specifying the method and the parameter to use. If the Web Service is protected using HTTP authentication, the page designer can define the form of connection.
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Figure 12: Web Service data source definition screen

SQL (Database Access)

The relational database is currently the most common place to store data. OmniPortlet offers an easy way to publish data from a database using the SQL data source. The SQL data source uses standard JDBC drivers and provides out-of-the-box access to Oracle and any ODBC database. Users can be required to enter database connection information, or saved connection information can be reused to access a specific database. Once the correct connection information is entered, any SQL statement can be written and parameterized.

XML

With OmniPortlet, users can specify the URL of an XML data source. The XML should be formatted in a rowset/row format. If the XML feed does not exactly match this format, the user can specify the URL to an XML style sheet (XSL) to format the data as it is being fetched. The OmniPortlet will also inspect the XML to determine the column names. These will be used to define the layout. If users wish to specify this information themselves, they can supply a URL to an XML schema that describes the data. If the XML document is protected with HTTP authentication, the page designer can define the connection information.

Web Page Data Source

The Web Page data source enables users to capture the data of a Web application and easily integrate it into a portal page. This data source uses the Web Clipping Studio to “surf” the application and, while retaining the business logic, extract the data and publish it into a portlet. .
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Figure 13: Web Clipping Studio Page in the Web Page Data Source

OmniPortlet and Oracle Application Server Integration 10g

OracleAS Integration 10g is a single, enterprise-level product that enables the integration of applications within the enterprise and between companies using B2B standards. OracleAS Integration provides broad connectivity to enterprise applications and data. Specifically, the product provides adapters for:

· Packaged Applications: Oracle11i, SAP, PeopleSoft 7.5/8.0, Siebel 2000, JDEwards

· Mainframe: CICS, IMS Transaction, IMS DB, Tuxedo, VSAM

· Messaging Systems: Oracle AQ, MQSeries, JMS

· Databases: Oracle, DB2, Sybase, Informix, SQL Server, JDBC, files

· Internet Standard Transports: http/s, smtp, ftp/s

The Oracle adaptors are based on J2CA. Oracle extends the adaptor to allow the inspection of the connected system during design time. In this context, the inspection returns a list of the different operations and functions of the system along with the input and output parameters accepted for each one. 

In the near future, OmniPortlet will leverage these adaptors to create a new data source. This new OracleAS Integration data source will usher in a unique and declarative way to build portlets on any system supported by the Oracle platform.

OracleAS Integration 10g is also a complete Business Process Management solution. By leveraging this feature into portal, users will be able to interact with different business processes directly from a portal page using OmniPortlet and portal events.

Leverage the J2EE Platform using the PDK Java

The PDK Java provides APIs to create portlets using the J2EE platform. It assists developers with using portal services, such as personalization, caching, security, and internationalization. The challenge for portlet developers is to connect the portal to enterprise applications. Since portlets are developed in Java and executed into a J2EE server, developers can use the different connectivity solutions described above.

The PDK provides a wizard for Oracle JDeveloper that assists Java developers with building portlets. The wizard guides users through creating portlets based on standard (JSR-168) or Oracle Portlet APIs.
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Figure 14: Oracle JDeveloper wizard for Java Portlet

When portlets are created through the wizard, developers can make quick work of developing the core functionality and devote their real effort to coding the portlet logic. In enterprise applications, the logic is separated into two parts:

· The technology used to connect to the system, which includes the integration of a security mechanism

· The logic used to retrieve information from the system and present it to the user

Connectivity to the system is based on the different possibilities offered by the J2EE platform described above as well as J2CA, Web Services, XML, JDBC, or proprietary APIs. The technology choice will depend on the system the portlet will be connected to.  The PDK provides a helper class and methods to use the Single Sign-On server for storing and retrieving third-party application credentials using an external or a partner application. For example, the SAP Portlets use some Java Proprietary APIs (SAP JCo) to connect and retrieve information from SAP R/3. These portlets also use an external application to implement single sign-on for users.

The logic required for retrieving data from the application depends on the technology that is used to connect to the system. For example, if the portlet uses a J2CA Adaptor to connect to the system, the portlet can use an EJB or a method to call the adaptor Interaction and manipulate the Record instance to render the data into the portlet. 

The new portal standard Web Service Remote Portlet (WSRP) defines a protocol to connect a portal to a remote portlet provider. JSR-168 defines Java APIs to write portlets. WSRP and JSR-168 will also play an important role in the integration story. It is now possible for any software vendor to write enterprise application portlets that can be used in any standards-compliant portal. Oracle is an active member of standards committees and provides a hosted service to test the compliance of WSRP portlets (http://portalstandards.oracle.com). 

For more information about the PDK or to view the latest information about building portlets with the PDK, visit Oracle Portal Studio (http://portalstudio.oracle.com).

Conclusion

The integration of enterprise applications into OracleAS Portal increases user productivity by providing a single, personalized, and contextual view of enterprise information. Enterprise applications are using Portal to move from data entry systems to information management solutions, where users can view and interact with information stored in several systems.

Today it is possible to integrate enterprise applications into OracleAS Portal using pre-built portlets, such as those offered in Oracle E-Business Suite, SAP, or even those provided by Oracle Portal Partners. OracleAS Portal offers page designers and portlet developers a way to publish data from enterprise applications using OmniPortlet and its data sources. It offers ways to capture existing Web applications using Web Clipping portlets. Finally, it is also possible to leverage the J2EE platform to publish information from enterprise applications into OracleAS Portal using the Oracle PDK. The emergent portal standards (WSRP and JSR168) will also facilitate the integration of enterprise applications into portals by providing software vendors with a standard way to develop portlets.

Now that you have seen how easy it is to integrate data using the different methods described in this paper, consider how you might improve user productivity through Portal by integrating your business processes. This next step will be achievable using the same approach described here, that is, by providing pre-built portlets, such as the Oracle E-Business Suite Work List portlet, or using the different J2EE services, such as Java Message Services (JMS) or Business Process Execution Language (BPEL) for Web Services.
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